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II. An ExtraB of a Letter from Mr. Leewenhoek* 
Dated the ioth of July, An. 1696. Con- 
taining Microfcopical Obfervations on Eels, 
Mites, the Seeds of Figs, Strawberries, Sec. 

IMuft tell you, Gentlemen, that when I had writ-tea 
of the Eogendring of Eels, and did fend the 
Print thereof to Mr. Cbr. Huygens of Zuyligbem, he 
did Anfwer me from his Country-houfe, called Hofwyk, 
on theaoth of Ottofor, 1691. to this purpofe: 

I have been hindered by divers Bufinefles and Acci- 
dents, from reading your laft Communicated Obferva- 
tions, until now ; 1 have found in them great Satisfaction 
and PJeafure, &c. 

I am very much pleafed, that the longer the plainer 
you prove the Generation of Animals by Seed and not 
Corruption, and I am alfo of the fame Opinion. 

Concerning the Generation of Eels, It feems to me 
very ftrange, that their young ones are found by you 
in the Womb, without any Sign of Life ; neither do 
you make any mention of Male kind of Fiffies, which 
perhaps, may by Microfcopes be found to be Living 
Seed, but we (hould be long to ask you every particu- 
lar, there being ftill left innumerable Difcoveries behind. 
We ought highly to commend and admire your La- 
bour and Diligence in thefe you Communicate, where- 
by natural Knowledge is daily augmented and mended, 
fo do I among the reft remain 

Tour s t &c. 

It was Signed €br. Huygem, 

Ss And 
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And fince this time the faid Gentleman has been feve- 
ral times at my Houfe, and I at his, yet our Difcourfes 
hitherto have never been of the Generation of Eels. 

I cannot omit to tell you, that when I was Anato- 
mizing of Eeels, as well as Palingers or Silver Eels, 
which I did procure when I was a VVriring of them • 
and to this very day, I never found a Male Ed nor Palm- 
ger> or Silver Eel , that I could call !b • for all thefe 
that I did Difledt were provided with a Womb. 

Now if there be no Male Kind amongft the Eels and 
Palingers as I have found, that iittle Animals of different 
forts, that were found in great Numbers on the Leaves 
of Currants, Cherries, Plumbs and Rofes, which (bme 
call Lice, after they are found on the Trees, the Bodies 
of thefe Animals were all over befet with young ones, 
and each of them produce their kind, although I could 
not difcern any Male Kind of them, neither could I 
find the lead fign of Copulation among them. 

Now whether this Engendring hath alfo place in the 
Eels and Palingers* ought to be enquired into • or whe- 
ther every Eel and P dinger are provided with Mafculine 
Seed,and fo are Hermaphrodites as>we do fancy • as by 
Copulation which we fometime fee, for feme Fatuis^xt 
thus provided : that I have not faid heretofore, that I 
have difcovered in all Eels and Palingers their Womb, 
that I did conceal on purpofe, that in time I might in- 
form and fitisfie my felf better, 

I have now in the Winter difle&ed again fome Palm* 
gets, none of thofe which were lockt up all the Win- 
ter long, that they might be fold the dearer in Lent • but 
fuch as I have been very well fatisfkd of, that they were 
frefh catched : and now again, in the latter end of Aprils 
I have Examined feveral of them, that I might, if pof- 
fible, the better be fatisfied ; yet notwithstanding all 

theft 
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thefe Obfervations, I learned no more then I told you 
before. 

On the.ioth day of June, when fbme link Boys 
went down into the Town Ditch, and were bufie to 
fetch up feme green Herbs, and to find (mall Eels among 
them of feveral bignefles, I defired them to bring me a 
pot full of the fmalleft of them to my Houfe, which 
they did accordingly, that I might fearch them very 
narrowly, to try whether f could fee any more concern- 
ing ihe Circulation of the Blood, then I had difcovered 
before in greater ones. 

The fmalleft fort of thefe they brought to me, were 
about two Inches and an half long, and their Bodies 
were in proportion fmaller then that of the great ones. 
The reft were of feveral lengths, and the biggeft of 
them about five Inches long. 

I took feveral of the ieaft fort, and put them into my 
fmallTube (partly filled with Water) ib that they could 
but juft go into it. 

When I fixed thefe fmall Eels before the Glafs, and 
fixed my Eye upon the Fin near the Tail, I faw with 
greater admiration then ever I did in my Life before, 
the Circulation of the Blood, and that in fo many Sun* 
dry places j fo that if I ihould delineate the little fpace 
composed thereof, it would not feem credible to mod 
Men ; And when I came to contemplate the end of 
the Bone, I few, that very near to the jointing of the 
laft Joint, many very fmall Veins did meet together, and 
make there one great one, when I took it for granted, 
that there was a Valvule for there was a ftraogeand 
quick pufhing forwards, after fuch a manner, as if we 
(aw our Blood pufht forwards in an Artery before our 
Eyes : Nay, this pufhing forwards was fo quick one af- 
ter the other, that with our Mouth we could not fo 
quickly pronounce one Syllable after another : Infhort, 

S s z this 
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this Contemplation did far exceed all the ftrange and 
pleafant ones, that ever mine Eye did behold before. 

If I turned my Eye towards the Fins, near the head, 
it was alfo very pleafant, to fee the Blood run in many 
forts of Veflels, and alfo underneath the Head, between 
the Jaw-bones. 

After this I did look upon the place where the Heart 
is> where I Taw with no lefs Admiration, the quick Mo- 
tion of the Heart, as well in the Siftole as Diaftoie, where- 
by the Heart was puftied forward. 

When I did look upon the red Parts, which all Fifties 
have almoft about the Head, which parts in our Town 
are called Com, the motion whereof did look very 
Grange to me ; for I did not only fee, how two rows 
of thele Cons were bended roundifh one againft the 
other, but alfo that the ends thereof did come to touch 
one another, and then did turn back again ; fo as if we 
did fancie that a pair of Bellows did open and fhut again ; 
in fhort> I had in this Contemplation as much pleafure, as 
if; I had been feeing a Chamber full of Colle&ions ;of 
Rarities, where there was (everal forts of rare Horns, 
Shells, Sea Corals, &c. 

I did write in my Letter of the ioth of fufy-- 9 
Hj5p5. of my dHcovery concerning the Procrea- 
tion or Engendering of Mites, which are very fmall 
and defpicable Animals, and yet for all that does a great 
deal of Mifchief ; for by their Numberlefs Procreation 
they confume Flowers, Seeds, Flefh and Bacon, and 
chiefly that which is fmoaked and dryed ; and all forts 
of dryed Fruit, viz. Figs, Raifins, Prunes, @c> when 
in the latter end of the Winter I was at a lofs for want 
of Mites, I went to a Grocers Shop, where I took up 
fame French Barley, in hopes of finding fome Mites 
among the Flower thereofj and therein I was not decei- 
ved, for there I found fome. When I came home, I fa w 

with 
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with Admiration, thatfomeof theft Mites were quite 
of another make, then what I had feen before, for they 
had on their Back (bme brownnefs, and their Bodies had 
not fo long Hairs on them as our common ones, and 
their hind part of the Body was of another Shape, they 
had alfo eight Paws, and before, by their Head, were 
two Tools, much thicker then their Paws, but not half 
fo long, and thefe were divided towards their ends, in« 
to Fmger-like Joints, which were inftru&ed with 
Nails like Claws, one Joynt whereof, that was the 
thickeft, had at one fide, extremely fmall Teeth, like 
unto a Saw, 

It hath alfo happened, that thefe Mites have joined 
the Finger-like Joints that were on the end of thefe 
Tools, near their Heads, over their Head together, juft 
as we put our Hands over our Heads together, and fold 
them, by joining our Fingers with one another, as if 
by our Arms and Hands we would Defend our Head 
from any thing that would offend it ; Co that I found 
thefe Mites to be of a more Artificial make in my -Eyes, 
then ever I had feen before. 

Befides theft I faw ftill a fecond fort of Mites, that 
at firfl feemed to be like thefe, but if you compared 
them with the former, you would fee that they were of 
another kind, that were fprung forth by mixing with a 
peculiar fort of Mites. But yet of thefe two forts of 
Mites, there was but a fmali Number in Comparifonto 
our Common Mites, which I came to find in the Flower 
like Stuff. 

By this Difcovery I am to confider, whether thefe 
Mites might not be of another Country, and of another 
Off-fpring \ and that thefe I found at the Grocers were 
brought with his Wares, may be from France* Spain, 
Italy , or perhaps with the Almonds from Barhary. 

To 
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To fatisfie my felf in this matter truly, I caufed 
{bme Figs to be bought, and ordered fuch to be taken 
that lay clofe to the Staves of the Barrel, and that of 
the word fort; when i looked upon thefe Figs, I law 
feveral Mites creep about them, and when I fixed them 
before my Micr olcope, ! judged them to be fbmewhat 
differing in the Shape ot their body, being fomew hat 
rounder and fhorter then cur Mites are that I have 
{hen before. 

Among the reft, I opened one Fig which I thought 
to be good and well tafted, and in it I faw (ome Hun- 
dreds of Mites creep about, that did crawl in theiofide 
of the Fig ; io that when we eat Figs, we fend, unknown 
to us, many Thoufands of theft little Animals into our 
Stomachs, 

I have faid before, that I have taken a great deal of 
Pains, to fee the Plant in the Sttd of a Fig, yet that I 
could never accompli (h it, for it did feem to me that the 
Figs were not perfectly Ripe, when they were pulled off 
and Tunned up, to beftnt beyond Seas. 

When I did thus fearch after thefe Mites, I judged, 
that feveral Figs that came to my Hands were pulled 
when they were Ripe, and therefore I took many Seeds 
of thefe Figs before me to Diflfeft them ; and after I had 
cut or broak the bard husk of them, I fetched out of 
feveral ofgthem, their Kernel or Pith perfed ; and after 
I had taken or pulled off of them the Film, or (mall 
and thin Skin, and had feparated the Stuff wherein the 
young Plant w f as laid, I faw the perfed: Plant, confift- 
ing of two Leaves, and of that part that is to make the 
Roots and Stem. 

I have alfo thought convenient to give a Cut of this 
young Plant of this fmall Seed, whereof we know there 
is a great Number in a Fig, becsufe I have heard fome 
fay, that the eating many Figs doth create Lice in our 

Stomachs, 
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Stomachs, and others fay, (whereof one is a Man of 
great Fame) that if we eat too many Figs we grow 
Loufie : Muft not we Laugh, when we hear fuch filly 
Ailertions, and conclude, that this laying doth only 
proceed from the great number of fmail Seeds where- 
with a Fig is loaded ? Which parts not one in a Thou- 
fand doth know to be Seeds, and much left, that fuch a 
Perfe£Hon is hidden or contained in every one of thefe 
Seeds, which in time would become to be a compleat 
Fig-tree. Let us then perdvade our felves, that they 
compare the fmall Seeds that are in the Figs unto Lice $ 
and that they therefore afTert, that Figs can make Lice 
grow. 

Fig. i. A. B.C. doth (how the Pith or Kernel that is 
taken out of the hard Husk, whereof we fee a great 
many in a Fig. 

A.B. Represents that part of the Pith or Kernel,where- 
by it was nourifhed, did grow and was faftned by the 
String. 

Now that part that is to grow into a Root and Stem, 
is expanded from AtoC. and the leaves of this young 
Plant do lye from C to B. 

Every one of thefe faid fmall Seeds of a Fig, are di- 
ftind: from one another, and are furrounded by a Mem- 
brane, fo thatw r e muft imagine, that every Seed, fbas 
itlyeth in the Fig, has two Strings to nourifh it 9 viz. 
one that nouriftieth the Husk, and another that nourifh- 
eth the Pith or Kernel 

Fig. 2. D. E. F. G. does (hew the young Plant taken 
out of a Fig Seed ; wherewith E. F. G, are reprefented 
the two Leaves thereof, and G. D. E. is that part that 
grows into the Root and Stem. 

You muft not imagine, that this young Plant makes 
up the whole Kernel or Pith, but you muft think, that 
the young Plant (the membrane of the Pith being fet 

afide) 
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afide)does partly lie furroxmded with a rcertain ftuff,where- 
of the young Plant receives (o long its Nutriment and 
Growth , until the Root has received (o much Nou- 
rilhment and Encreafing, that it can fubfift in the 
Earth, which agrees with the Male Animals of Eggs of 
Birds,or the Nouriftiment of the Animals in their Womb, 
as is often here before faid, for the whole in Fig. z. of 
F. D. G. is filled up with the faid Stuff. 

When we did Contemplate the Film or Membrane at- 
tentively, which does furround the Pith, we did not on- 
ly fee a great many very fmall Veflels , but we 
faw alfa in it an incredible number of little Balls fhort- 
ly, if we could penetrate into all the Secrets that lye 
included there : What fliould not we fee ? for certain- 
ly in this fmall Plant is concluded everything that does 
belong to a Fig-tree, 

After I had laid feme of theft Seeds for two or three 
hours in Water, and did then Difleft them, I could 
fee as well in that part that was to make the Root, as 
alfo in the Leaves a great many of the Veflels, befetted 
with Hair as Shutters ; but as foon as the moifture was 
gone, the Ve(Tds did alfo difappear. 

Fig. 3. H.I.K. doth reprefent the fame Plant as 
Fig. z. only with this difference, that as Fig. 2. is Co 
delineated that you fee it leaves fideway, whereby you 
cannot fee the breadth of them ,• wherefore the fame 
Plant in Fig. 3. isfo fixed before the Magnifying Glafi, 
that you may fee the breadtkof the Leaves of the young 
Plant. 

If I am defired to refblve my Pofition concerning the 
Procreation of Animals by the Seed of the Males,which 
is done often by Perfons of Quality that come to vifit 
me, then they put me to mind why there is Co many 
fmall Animals in a very fmall quantity of Seed, confi* 
Bering (as they fay) that Nature has created nothing in 
vain* Xo 
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To this Obje&ionl often come to Anfwer, and di* 
red; them to the multiplicity of Seeds wherewith a Tree 
is charged, as I have often faid heretofore. 

Now if we fee that a common Fig has between four 
and five Hundre'd Seeds, and that one Tree doth Yearly 
produce many Figs, and that every ripe Seed of a Fig 
can produce a whole Tree; and confequently, if a 
Country was planted all over with Fig-trees, it may 
produce fo many Fig-trees in a Year, that we might not 
only Plant a whole Kingdom all over with Fig-trees,that 
all thefe Seeds might produce, but alfo the whole ear ;h« 
ly World ,• and that this doth not only fucceed in Fig- 
Trees, but many other : Then I think, with iubniiffiori, 
we ought no more to ask wfayfo many Animals are cre- 
ated in the Seed of Males. 

We have reafon to lay our Hand upon cur Mouth, 
and think that the Almighty has thought this conveni- 
ent, for the Procreation of all that has moving and 
growing ; and thus all our Reafon is but gueffing, and 
that the true Reafon is to us incomprehenfibie. 

When I once was eating of Strawberries, and fixed 
my Eyes upon the little Apices we fee on a Strawberry, 
I did conclude that every one of them was a Seed ; and 
to confirm my Opinion I took a Strawberry, one of the 
biggeft and ripeft, and there I found a great many 
Seeds, after I had taken off the Film wherein they were 
wrapt up, and found, that every Seed of them had alfo 
a firing whereby they were nourifljed. 

I opened feveral of them, by taking off their hard 
Husk, andfaw, that everyone of them had the fluff we 
call a Pith : Having feparated this Pith from its ancient 
Film, I took out the Plant which I alfo caufed to be deli- 
neated.that we might lee how many Seeds we fend toge- 
ther into our Stomach, when we eat but one Spoonful 
of Strawberries j for when I did divide one of the big- 

Tt geft 
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ireft into four equal Parts ; I found in one of theft parts 
about Fifty Seeds, and according to this, did this Straw- 
berry contain Two hundred Seeds, and another that 
was much lefs I did guefs to contain One hundred and 
twenty. 

Fig. 4. A.B. C. D.E. does delineate the Plant taken 
cut ci a Seed of a Strawberry. 

A. B* C. is that part that is to grow into the Root, 
and C D. E. A. are the two Leaves which generally Jye 
very near one upon another ,• but being that they were 
a little difplaced in taking them out, f ordered the de- 
fjgn to follow it fo, that you might fee the two Leaves 
the better. 

Now if we confider that a young Plant -of 'Straw- 
berries doth fhoot in a Year (for I never heard that they 
Sow Strawberries) into feveral Shoots over the Ground, 
which take Roots, and grows all up into Plants, and 
bear the next Year • and that befides this,- each Plant: 
does produce many Strawberries, each whereof has as 
many Seeds as is before ihid : We muft again lay our 
Hand upon our Mouth, and be aftoniihed at the en- 
creafing and great multiplicity cf SQQds of this 
Plant. 

When I obferve any remarkable tilings on fmafl Crea- 
tures, then I make it my whole bufinefs to confider of 
the greater ones, which entirely do agree with the kC- 
fer ones ; When fome Years ago I did fancie to fee that 
fubtle Hair, which the Flies have in great abundance a- 
bout the end of their Feet, which are delineated by (e- 
vera! ; by the help of which Hair the Flies can run up 
on any fmooth Body or GJa(s, that every one of thefe 
Hairs had a Hook-like part on their end, wherewith 
they could hold themfelves more firm to the Glafs, 
which Hook-fafhioned parts on each little Hair I could 
.never fee, although they were mentioned by others. 

When 
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When I did purfue this Enquiry, I came to think of 
the, great Xobfters ^although there is no lilcelinefs be* 
tween th^mand Flies in their fli^pe) whkh, as I am 
informed, are catched on Rocjcs near the Seas in AV- 
way, and they are now and then brought to us for Sale, 
their Feel: are alfo furrounded with many Hairs ; to fee, 
how thefe Hairs, and chiefly thofe on the hindermoit 
Feet where Conftituted, becaufe thefe Feet have no 
Claws or Nippers to take hold of any thing as the other 
Feet have, and each of them is only furmftied with a 
fmall Claw {landing exa&ly or ftreight forwards, and 
with many fmall and ihort Hairs. 

When I brought thefe Hairs before the Magnifying- 
<51afs, I faw, with great Admiration, that many Hairs 
were furniflied with two Rows of many Teeth like parts, 
which flood in very neat Order one by the other, juft 
as if we did imagine that tha back of a Koifo, was on 
each fide wrought out iae&tfowof '(mail. Teeth* 

Ihad, a great while ago, caufed fuch a little Hair to 
be delineated,, that you might fee how ftrangely the 
fhape of fuch a Hair is formed ; hereupon I do ima- 
gine, that when this Lobfter doth run up againfe 
the Rocks, his Feet cannot flip out, being upheld by 
the multiplicity of thefe Tee$h like parts. 

Fig. 5. M. N. 0. P.Q^R. does ftiew one of the be* 
fore mentioned Teeth lite parts, which hereycu come 
only to fee on one fide, which are the Teeth like parts 
in the middle, and running from Q^ to P. and alio from 
Q± to R. the longer the leis. 

Fig. 6. S. T. iheweth but one part of trie (aid finaO 
Hair , whereon both the Rows of Teeth > as I 
have laid that every one of them 'has, are to be 
feen. 

Tt a 
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I fhould have fooner anfwered to your very ac- 
ceptable Letter , had not my defign to Difledfc 
ibme Eels more thea once, and alfb to (end a Cut there- 
of with this hindered me. 

I* the mean time I remain 



ill* Sever al Microfcopkal Obfervations and Ex- 
periment s y made by Mr. Stephen Gray. 

HAving not long fince attempted to make fome of 
thefe Microfcopes, which Mr. Butterfielddeteribes 
and inftru&s to make,in the Philofophical Tranfaftions , 
N° 141. P. io%6. of the manner then lately brought 
out of Holland by Mr. Hugens ; but for want of fiich 
a Lamp, as the before named Perfon mentions, I pro- 
ceeded after a (bmewhat different Method. 

Experiment. 1. I took a (mall Particle of Glaft, about 
the bignefs I defigcied my Globule, and laying it on the 
end of a Charcoal, I could,* by the help of a blaft 
Pipe, with the Flame of a Candle, Coon melt it into a 
Spherule, and by this means I could make them indif- 
ferently deer, and the fmalleft very round, and I could 
make them much larger, then by the unaffifted heat of 
the Candle ;_ but thefe latter were attended With an in- 
convenience, they were on that fide that refted on the 
Coal flated^ and received a rough Impreflion from it ; 
nor were they without thofe Improperties (for which, 
or rather) to Remedy which, the ingenious.Perfon above- 
fald, fubftiftuted his (pirituous Lamp, for a Wax or Tal- 
low-Candle, viz. fmall Specks or Opacous Particles 

lodged 



